Probing the binding of two 19-nortestosterone derivatives to human serum albumin: insights into the interactions of steroid hormone drugs with functional biomacromolecule.
Norethindrone acetate (NETA) is a fatty acid ester of norethindrone (NET) that can convert to its more active parent compound NET when orally administered. To study the interactions of NETA and NET with human serum albumin (HSA), we applied fluorescence spectroscopy, circular dichroism (CD), and molecular docking. The effects of metal ions on the HSA-NETA/NET system were also explored. Fluorescence data showed that the quenching mechanism of HSA by NETA and NET was consistent with a static model and that the binding constant of NETA was higher than that of NET. Thermodynamic parameters indicated that hydrogen bonds and van der Waals forces were the main forces maintaining the stability of the HSA-NETA/NET complex. Molecular modeling studies revealed that NETA and NET were bound within subdomain IIA of HSA, in accordance with the site probe results. Synchronous fluorescence spectroscopy, CD, and three-dimensional fluorescence spectroscopy further confirmed that the binding of NETA/NET to HSA changed the secondary structure of the protein. All other metal ions, except for Ca(2+) , decreased the K value of the HSA-NETA/NET system with enhancement of the maximum effectiveness of NETA/NET. Three commercially available steroid hormone drugs influenced the binding ability of NETA on HSA to different extents. This study provides novel insights into the interactions between HSA and NETA/NET, as well as a solid foundation for future research on drug pharmacokinetics and pharmacodynamics. Copyright © 2016 John Wiley & Sons, Ltd.